This fMRI study investigated top-down letter processing with an illusory letter detection task. Participants responded whether one of a number of different possible letters was present in a very noisy image. After initial training that became increasingly difficult, they continued to detect letters even though the images consisted of pure noise, which eliminated contamination from strong bottom-up input. For illusory letter detection, greater fMRI activation was observed in several cortical regions. These regions included the precuneus, an area generally involved in top-down processing of objects, and the left superior parietal lobule, an area previously identified with the processing of valid letter and word stimuli. In addition, top-down letter detection also activated the left inferior frontal gyrus, an area that may be involved in the integration of general top-down processing and letter-specific bottom-up processing. These findings suggest that these regions may play a significant role in top-down as well as bottom-up processing of letters and words, and are likely to have reciprocal functional connections to more posterior regions in the word and letter processing network.
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Introduction
The identification of separate letters in a visually presented word is foundational to an individual's success in reading and the inability to do so can lead to debilitating cognitive impairments such as dyslexia. To better understand this ability, there has been extensive research on the neural bases of word processing over the last two decades. The culmination of many neuroimaging studies have identified a distributed cortical network for visual word processing that ranges from the ventral occipitotemporal cortex Current understanding of this word processing network has emphasized the feed-forward connections. Visual input is processed systematically starting with early stages of line detection in V1 and V2, leading to prelexical shape information extractions in V4, finally to the fusiform gyrus for integration of letter strings and word forms independent of location, size, and case (Dehaene et al., 2005; McCandliss, Cohen, & Dehaene, 2003) . This last stage has been termed the 'visual word form area' (VWFA, Cohen & Dehaene, 2004; Cohen et al., 2002; McCandliss et al., 2003; but see Price & Devlin, 2003; Reinke et al., 2008 , for other interpretations of this area). From the VWFA, information is further passed along to several language areas in the temporal, parietal, and frontal cortices, and, more specifically, the left middle temporal gyrus, left superior parietal lobule, and inferior frontal gyrus (Reinke et al., 2008; Tan et al., 2005) . These areas are purportedly involved in grapheme-tophoneme conversion and semantic decoding (see Jobard, Crivello, & Tzourio-Mazoyer, 2003 for a review).
Despite the success of this account in explaining neural processing of words, pure bottom-up word processing stands in opposition to classic behavioral phenomena, such as the 'word superiority effect' in which a letter is identified more rapidly in the context of a word (McClelland & Rumelhart, 1981) . These behavioral results gave rise the 'interactive-activation' connectionist model in
